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Abstract: The purpose of this study was to assess the influence of blocked and random practice schedules on acquisition, 
retention and transfer after teaching basketball skills among novice Senior High School students. Using a quasi-experimental 
design, a combination of simple random and purposive sampling procedures were used to select 60 novice participants who 
were equally assigned to a Blocked Practice Group (BPG [N= 30]) and Random Practice Group (RPG [N= 30]) respectively. 
After 9 sessions of teaching and learning of chest pass, overhead pass and sidearm pass, results for skill acquisition indicated 
that the BPG scored higher means than the RPG in all the three motor skills. For retention, improved performance for the RPG 
than the BPG in all 3 skills was noted. Similar results were obtained for the transfer phase. ANOVA test for retention produced 
significant mean differences between the three motor skills. However, the RPG recorded more superior values for between 
group analyses than the BPG. Independent sample t-test also revealed significant difference between random and blocked 
practices in terms of overall learned skills. Based on these findings, Physical education tutors and perhaps coaches should 
consider adopting blocked practice approach during isolated skill learning. Additionally, random practice scheduling should be 
used when the main objective is based on retention and transfer of knowledge regarding motor skills, especially during 
competitive milieu or other analogous related activities. 
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1. Introduction 
Research to date has tried identifying significant 
determinants underlying the acquisition of motor skills to 
better understand the various processes that influence a 
learning process [1, 2]. Of particular interest to researchers in 
motor learning is practice organization, considered as a 
powerful instructional approach generally seen as a 
significant factor responsible for the improvement in the 
ability to acquire, retain, perform and possibly transfer a 
motor skill [3, 4]. All things being equal, motor skill 
development is generally considered to be positively 
associated to the amount of practice [5]. Therefore, 
individuals who devote substantial amount of time through 
practice-related activities improve performance. Conversely, 
performers who spend little time on practice, usually show 
less improvements and suffer performance decline [6, 7]. 
Importantly, the type of practice schedule appears to 
impact learners' assessments of their competency level [8]. 
According to Dail and partner [8], these assessments denote a 
learner's confidence which significantly account for his or 
her judgment on current proficiency level that determines 
how much more practice on a motor task is required. One of 
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the most commonly studied variables is the impact of random 
and blocked practice, commonly referred to as “contextual 
interference” effect [9, 10]. The extent to which a teacher or 
coach stresses on one type of practice approach over the 
other defines the magnitude of contextual interference 
offered within each practice schedule [9]. According 
Williams & Hodge [2], a low contextual interference practice 
session may possibly involve practising one motor skill per 
session, or perhaps two separate motor skills (e.g., passing, 
shooting) in blocks of 20 – 30 minutes each (i.e., blocked 
practice). Comparatively, a higher contextual interference 
would happen if varied skills (e.g., passing, dribbling, 
shooting) were utilized to a certain degree in a random 
manner during a practice session (i.e., random practice). 
During a random practice session, a learner by no means 
performs the same skill on consecutive trials. The impact 
shows that individuals or learners who practice in high levels 
of contextual interference (e.g., a random arrangement of 
trials on varied tasks) have sub-standard performance 
outcomes during skill acquisition but show superior retention 
and subsequent transfer of motor skills learnt compared to 
low levels of contextual interference (e.g., a blocked practice 
approach where all practice trials of one task are performed 
before another task [10]). Literature on contextual 
interference effect shows that blocked practice encourages a 
poor level of cognitive processing resulting in task difficulty, 
cf [11, 12]. Blocked practice therefore leads to a kind of rote 
learning that allows for better performance during training 
sessions but less skill transfer to competitions and novel 
situations, as well as lower retention levels over time. One 
explanation for this is that, there are lower demands on active 
problem-solving and engagement during blocked practice 
than during random practice [13]. This effect is more 
pronounce when learning motor skills that are relatively 
simple in task difficulty [5]. 
The underlying principle is that although random practice 
has negative effects on performance during acquisition, it 
compensates learning by either reassuring the learner to carry 
out more defined and elaborate processing from one trial to 
the other (i.e., the elaboration hypothesis; see [10]) or 
through the forgetting and subsequent reconstruction of an 
action plan each time a skill is executed (i.e., the action plan 
reconstruction hypothesis; see [11]). Primarily, "short term 
pain for long term gain" seems to hold true for the random 
practice approach, while "Short term gain for long term pain" 
seems to be true for the blocked practice design [14]. 
Effectively, a random or high contextual interference practice 
schedule, although negative towards short-term performance, 
has been shown to be better for long-term retention and 
learning than blocked conditions. These research outcomes 
have been confirmed in diverse sports like basketball [15], 
badminton [16], and baseball [17].  
Despite overwhelming research evidence favouring 
random practice because of its associated benefits to the 
learner, some researchers have argued that blocked practice is 
more appropriate for novice learners [15, 18-19]. For 
instance, Merbah and Meulemans [20] indicate that skill 
acquisition in novice subjects tends to be higher in blocked 
practice conditions while highly skilled subjects take 
advantage of random practice conditions in both retention 
and transfer. Along a task difficulty continuum (i.e., nominal 
and functional task difficulty), a beginner’s performance 
outcome is expected to be high under conditions of very low 
nominal task difficulty. As the task becomes more difficult, 
the expected level of performance for the beginner drops 
rapidly. Performance then drops at a relatively low level of 
task difficulty. For the expert, only the most nominally 
difficult tasks would be expected to pose a problem. 
Therefore, if the task nominal difficulty increases, 
performance will decrease and the rate of decline in 
performance will be more rapid for the lower-skilled 
performer. Therefore, when the learner is relatively 
inexperienced, random practice may overload the system and 
its potential benefits could be disrupted [21]. 
To date, no single study has accounted for the impact of 
varied practice schedules across any population in Ghana. 
Additionally, despite researchers devoting considerable time 
to document practice profiles of elite performers, thus 
significantly improving knowledge on how to reach elite 
level [2, 22], there remains sparse information on which 
specific practice parameters could account for motor skill 
acquisition, retention and transfer among novices. Janelle and 
Hillman [23] highlighted the importance of conducting 
additional research that would determine the ‘‘what’’ and 
‘‘how’’ of practice and how these indicators may influence 
instructional process. This current study therefore, considered 
two teaching methodological approaches – a high variability 
random practice and a low variability blocked practice to 
determine the extent to which these two practice schedules 
facilitate acquisition, retention and transfer of three taught 
novel basketball skills: chest pass (CP), overhead pass (OP), 
and sidearm pass (SP) during standard Senior High School 
Physical Education lessons. Specifically, we examined the 
blocked (BP) and random (RP) practice approaches in skill 
acquisition and determine which of the two methodological 
approaches to teaching novel motor skills in basketball would 
produce better retention. It was anticipated that learnt 
technical skills would be transferred successfully in natural 
field settings. 
2. Materials and Methods 
2.1. Participants 
Sixty (n = 60) adolescent students, aged between 14–18 
years from Presbyterian Senior High School in the Greater 
Accra Region of Ghana participated in this study. 
Participants were randomly assigned to two treatment groups 
with equal representation; the BPG (n = 30) and RPG (n = 
30) before completing a practice trial. All participants had 
self-reported normal or corrected-to-normal vision and were 
right-handed, with the exception of one left-handed 
participant in each group. The study was undertaken 
according to the university’s ethical guidelines. No 
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participant had prior experience with the task. All 
participants signed an informed consent form before 
participation in the study. The study design employed was a 
pretest – posttest quasi-experimental approach to determine 
the effect of practicing three basketball skills (chest pass, 
overhead pass and sidearm pass) on skill acquisition, transfer 
and retention phases. 
2.2. Task/Apparatus 
The main instruments used for data collection were three 
basketball passing skills tests and a wall with standard 
criteria measurements. The basketball passes employed for 
the study were the chest pass, overhead pass, and sidearm 
pass. These three passes were selected because they are basic 
basketball passes often preferred for the teaching of novice 
learners. For the measurements on the wall, 20 horizontal 
lines with 10cm space between each two lines were drawn on 
a wall at a 4-meter distance from the participants (during the 
acquisition stage). The lines were scaled from -9 to +9 from 
top to bottom so that passing toward the space between the 
two uppermost lines and two lowermost lines would equal a 
score of -9 or +9 respectively. 
2.3. Procedure 
Permission was sought from the Headmaster of the school 
to allow for the selected students to be used as participants 
for the study. All participants were required to have their 
parent’s consent for participation as well as their own 
willingness to participate in the study. Two qualified and 
experienced basketball coaches were invited to assist in 
training of the participants. A pre-training session with the 
coaches was conducted by one of the researchers on the test 
protocol. The coaches were initially briefed on the rational of 
the study and the procedures or methodological approaches 
to be adopted in their training. Before test the administration 
began, an introductory session was held, where one of the 
coaches provided explanations on the three different types of 
basketball passes (chest pass, overhead pass and sidearm 
pass) to the study participants. The scoring process was also 
elaborated by the one of the researchers. Although the three 
skills mentioned above had different structures and different 
motor skill programmes, the number of trials and distance 
from targets were equal for all the passes. In the experiment, 
participants stood at a 4-meter distance away from the wall 
and passed the ball toward the zero (0) point such that the 
ball did not hit the ground. A pre-test was conducted at the 
end of the introductory session to eliminate any learning 
effects and eliminate or control for some extraneous 
variables. The pre-test was done to ensure that all participants 
were almost equivalent at a beginner level in basketball. At 
the skill acquisition level, each participant in a group was 
made to perform 27 trials for each pass and a total of 81 trials 
during 9 sessions of practice (9 trials per session). The 
blocked practice group (BPG) performed 27 trials of the first 
pass (chest pass), 27 trials of the second pass (overhead pass) 
and 27 trials of the third pass (sidearm pass). The random 
practice group (RPG) performed their trials in no specific 
order. Not more than two consecutive trials could occur for 
anyone of the passes. Each group trained at different times 
with an assigned coach. Performances of participants during 
each of the nine practice sessions were recorded on 
assessment sheets and constantly scrutinized to be sure the 
correct practice approach with the test items had been 
implemented. A post-test on acquisition, retention and 
transfer of the three basketball passes was conducted to 
examine how students had learned. The acquisition test was 
conducted soon after the nine practice sessions whereas a 
retention test was done a day after the practice period with 4 
trials for each pass in a mini blocked practice schedule (2 
trials each for chest; overhead; sidearm passes continued 
until 12 trials were performed). For the transfer test, 4 trials 
of each pass at a 5-meter distance from the wall were 
performed by each participant two weeks after the practice 
sessions.  
2.4. Data Analysis 
Data analysis was done with different procedures. An 
initial data prescreening was conducted to check on the 
accuracy of the data and statistical assumptions. Second, 
descriptive statistics (i.e., mean scores and standard 
deviations) for each practice approach on the three skills 
being learned across acquisition, retention, and transfer 
phases were carried out. To examine the differences between 
the pre-test and post-test mean scores, a 2 (groups) by 3 
(measurement periods) analysis of variance was used to 
evaluate the significant effect of these learnt skills. Third, an 
independent sample t-test was also used to test for significant 
differences after skills practice sessions between the random 
practice and blocked practice groups. All analyses were 
performed at a set alpha, p <.05. 
3. Results 
3.1. Descriptive Statistics 
3.1.1. Acquisition Phase 
The means and standard deviations scores of the two 
groups (RPG & BPG) based on the skills taught (chest pass, 
overhead pass & sidearm passes in Basketball) after an hour 
practice are presented in Table 1. 
The chest pass showed an average score, 28.57 for the 
random practice group (RPG) whereas for blocked practice 
group (BPG), an average mean score of 33.73 was realized. 
For the overhead pass, the RPG had a mean score of 29.57 
while the BPG recorded a mean score of 34.07. The mean 
scores for RPG and BPG were 28.97 and 33.87 for the 
sidearm pass respectively. 
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Table 1. Means and Standard Deviation Scores of Participants’ Performance in Basketball Skills after an Hour of Skills Practice. 
 N Mean Std. Deviation Std. Error 
Chest pass 
Random 30 28.57 2.079 .380 
Blocked 30 33.73 1.081 .197 
Total 60 31.15 3.080 .398 
Overhead pass 
Random 30 29.57 2.128 .389 
Blocked 30 34.07 .785 .143 
Total 60 31.82 2.771 .358 
Side Arm Pass 
Random 30 28.97 2.697 .492 
Blocked 30 33.87 1.042 .190 
Total 60 31.42 3.196 .413 
 
3.1.2. Retention Phase 
Table 2 below indicates that mean score for chest pass was 
33.17 for random practice, whereas the blocked practice 
revealed a lower score of 29.07. The sidearm pass was 
slightly higher in random practice (33.33) than in blocked 
practice (30.27) while in the overhead pass, the mean scores 
for random and blocked practices were 32.77 and 29.63 
respectively. The results revealed that random practice after a 
day of skill training produced more favourable results than 
blocked practice. While results for random practice were 
higher than those for blocked practice after an hour of 
practice (Table 2), the results obtained after a day of skill 
training showed a decrease in the means of the blocked 
practice groups (29.07, 30.27 and 29.63) as against that of 
random practice (33.17, 33.33 and 32.77) which were 
improved for the chest, sidearm and overhead passes 
respectively. 
Table 2. Means and Standard Deviation Scores of Participants’ Performance 
in Basketball Skills after a Day of Skills Practice. 
 N Mean 
Std. 
Deviation 
Std. 
Error 
Chest 
pass 
Random 30 33.17 1.599 .292 
Blocked 30 29.07 1.818 .332 
Total 60 31.12 2.675 .345 
Side Arm 
Pass 
Random 30 33.33 1.213 .221 
Blocked 30 30.27 2.196 .401 
Total 60 31.80 2.342 .302 
Overhead 
pass 
Random 30 32.77 1.382 .252 
 Blocked 30 29.63 1.650 .301 
Total 60 31.20 2.185 .282 
3.1.3. Transfer Phase 
From Table 3 below, the mean scores realized for the 
overhead pass were 34.23 and 28.00 for random and blocked 
practices respectively. However, in the sidearm pass, random 
practice produced a mean score of 34.17 while blocked 
practice recorded a mean score of 28.87. The mean scores for 
chest pass during the random and blocked practices were 
33.83 and 27.87 respectively. After two weeks practice 
sessions, the mean scores for RPG improved (34.23, 34.17 
and 33.83) while that of BPG declined (28.0, 28.87 and 
27.87).  
Table 3. Means and Standard Deviation Scores of Participants’ Performance 
in Basketball Skills after 2-Weeks of Skills Practice. 
 N Mean 
Std. 
Deviation 
Std. 
Error 
Overhead 
pass 
Random 30 34.23 1.040 .190 
Blocked 30 28.00 1.983 .362 
Total 60 31.12 3.513 .454 
Side Arm 
Pass 
Random 30 34.17 1.053 .192 
Blocked 30 28.87 2.662 .486 
Total 60 31.52 3.342 .431 
Chest 
pass 
Random 30 33.83 1.440 .263 
 Blocked 30 27.87 2.897 .529 
Total 60 30.85 3.768 .486 
3.2. ANOVA Results on Retention and Transfer of Motor 
Skills 
To determine whether significant differences exist between 
the teaching approaches used for the learned basketball skills, 
ANOVA analysis was computed. The results after a day of 
practice revealed significant differences among the three 
skills: chest pass, F(1, 58) = 86.01, p <.05; sidearm pass, F(1, 58) 
= 44.82, p <.05; and overhead pass, F(1, 58) = 63.58, p <.05 a 
day after practice. The F values show a significant difference 
in the means of skill performances on retention of the 3 
basketball skills between the RPG and BPG. 
Table 4. Results of ANOVA Test for Participants’ Skills Performances in the Random and Blocked Groups after a Day of Practice. 
ANOVA Sum of Squares df Mean Square F Sig. Value 
Chest pass 
Between Groups 252.150 1 252.150 86.011 .000* 
Within Groups 170.033 58 2.932   
Total 422.183 59    
Side Arm Pass 
Between Groups 141.067 1 141.067 44.824 .000* 
Within Groups 182.533 58 3.147   
Total 323.600 59    
Overhead pass 
Between Groups 147.267 1 147.267 63.584 .000* 
Within Groups 134.333 58 2.316   
Total 281.600 59    
*P< 0.05 = significant results 
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The results after 2 weeks of practice also showed 
significant differences among the three skills: chest pass, F(1, 
58) = 232.54, p <.05; sidearm pass, F(1, 58) = 102.84, p <.05; 
and overhead pass, F(1, 58) = 102.01, p <.05 (see Table 5) 
respectively. 
Independent-Samples T-Test on 2 Measurements 
(Retention and Transfer Phases) 
An independent-samples t-test was conducted to compare 
the mean scores the groups (RPG and BPG) in the retention 
and transfer of learned skills. After a day of practice, there 
was significant difference in mean scores for RPG (M=33.07, 
SD=1.14) and BPG ([M=29.70, SD=1.159]; t(58)=11.38, 
p<.05). Similarly, there was also a significant difference in 
mean scores for RPG (M=34.03, SD=.77) and BPG 
([M=28.23, SD=1.63]; t (58)=17.61, p<.05) after 2 weeks of 
practice. 
Table 5. Results of ANOVA Test for Participants’ Skills Performances in the Random and Blocked Groups after 2-Weeks of Practice. 
ANOVA Sumof Squares df Mean Square F Sig. Value 
Overhead pass 
Between Groups 582.817 1 582.817 232.539 .000* 
Within Groups 145.367 58 2.506   
Total 728.183 59    
Side Arm Pass 
Between Groups 421.350 1 421.350 102.840 .000* 
Within Groups 237.633 58 4.097   
Total 658.983 59    
Chest pass 
Between Groups 534.017 1 534.017 102.008 .000* 
Within Groups 303.633 58 5.235   
Total 837.650 59    
*P< 0.05 = significant result 
4. Discussion 
Considerable research evidence from laboratory findings 
suggest that contextual influence support skill acquisition, 
retention and transfer of motor skills [24, 25]. However, the 
application and generalizability on these laboratory findings 
on field based intact teaching and learning of motor skills 
ought to be verified through additional field-based research. 
The central focus of this present study was to analyze which 
type of practice method (random or blocked) would influence 
acquisition, retention and transfer after teaching three 
different basketball skills (chest pass, overhead pass, and 
sidearm pass) among novices, aged between 14-18 years 
during standard Senior High School Physical Education 
lessons. 
Findings revealed that after an hour of skill practice, both 
blocked and random practice approaches influenced the 
acquisition of the three basketball skills (chest pass, overhead 
pass and sidearm pass). Even though participants fell in the 
same continuum of knowledge gained from their learning, 
the blocked practice method produced a higher mean score 
than the random practice approach. According to the 
Schmidt’s Schema theory, successful performance of a skill 
depends on the amount of variability of practice [26]. The 
variability of environmental features experienced by 
participants during the practice of skills may influence 
subsequent performance and that beginner learners will learn 
more effectively if they begin with blocked practice [27]. 
Within the blocked practice schedules, subjects are faced 
with few challenges in the early stages of practice, but 
compensates for these challenges with number of trials to 
achieve optimal performance in acquisition of skills. Other 
studies, [28, 29] further confirm that relative to random 
practice of several movements at a time, practice of one 
movement by novice learners during a trial may account for 
superior performance in skill acquisition because of low 
interference conditions. 
Guadagnoli and Lee [5] suggested that performance level 
can also be linked with task difficulty for subjects with 
different levels of expertise and identifies difficulty along 
two dimensions: nominal task difficulty and functional task 
difficulty. Using a task of a given level of nominal difficulty, 
an individual at any skill level is likely to perform at a 
predictable level. For a beginner, performance outcome is 
expected to be high only under conditions of very low 
nominal task difficulty. However, the results of the current 
study do not agree with several other findings [30, 31] which 
found inconsistent results using the random and blocked 
practice methods. 
Similar to previous studies [4, 32], the random practice 
approach produced higher performance outcomes (i.e., mean 
values) than the blocked practice schedule in all the three 
skills tested for retention and transfer (after a day and 2 
weeks of practice), thus showing support for the retroactive 
interference theory [33]. The blocked practice approach 
recorded lower mean scores on performance at the initial 
stages of skill learning in the current study. According to the 
retroactive interference theory, later learned patterns in 
blocked practice schedules tend to act backwards to attenuate 
the memory strength of earlier learned skill patterns. 
However, in random practice, the individuals do not finish a 
skill before starting the next skill and are not subjected to the 
disadvantages of retroactive interference. Additionally, in 
most random practice schedules, players do not practice the 
same skill over consecutive trials. Despite research 
suggesting that random practice has negative effects on 
performance during acquisition, it aids learning either by 
boosting performers toward using more elaborate and 
distinctive processing from one trial to the other (i.e., the 
elaboration hypothesis; see [10]) or through forgetfulness and 
the later reconstruction of an action plan any time a skill is 
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executed (i.e., the action plan reconstruction hypothesis; see 
[11]). Further, the random practice approach may widen the 
learning workspace; thereby facilitating more prospects for 
players to use discovery learning to identify diverse 
resolutions to movement challenges encountered [34]. 
From the ANOVA and t test results, the random practice 
schedule produced progressively significant results 
commonly seen with retention and transfer of learned skills. 
Random practice schedules therefore improve learning 
because processing is more elaborate, distinct and 
meaningful to the learner and information processing is more 
elaborate and/ or extensive compared to individuals under 
blocked conditions who engage in intra-task processing 
through repetitive practice of the same skill. The inter-task 
processing mode helps to identify the similarities and 
differences between the motor tasks being learned by 
between-task analyses. This mode is one that elaborates the 
existing motor (task) representation and increases the depth 
of the reclamation routes available to the performer to access 
task relevant cues (i.e., information) to effectively perform 
the task upon acquisition [12, 35]. These authors [12, 35] 
reiterated that under random practice, there is usually a 
persistent exchange of information that is located within the 
working memory in order for performers to calibrate and 
execute a correct response. The elaboration hypothesis 
alludes to the superior retention and subsequent transfer of 
performance after undergoing a high contextual interference 
practice condition regarding the usage of more extensive 
intra-item processing [12] and, more significantly, the use of 
inter-item processing strategies [36, 37]. Comparatively, 
participants in a low contextual interference practice 
condition (i.e., blocked practice) are restricted to the usage of 
only intra-task processing, as this medium of schedule 
warrants the learner to concentrate on just one task at a time 
during practice. In essence, it is vital to acknowledge that 
trial-to-trial repetition of a task in blocked practice primarily 
decreases the chance of the  cues specific to that task. These 
cues may be forgotten at the beginning of each subsequent 
trial for that same task. Hence, minimal reconstruction of 
movement planning is necessary because the essential 
information already exist in the working memory as a 
prerequisite for the necessary basic action concepts that 
ought to be hierarchically structured to be retrieved during 
performance of that motor task [11, 38-39].  
5. Practical Implications for Teachers 
and Coaches 
The take-home message is that to promote motor skills via 
learning, teachers and coaches ought to minimize repetitive 
blocked practice by offering diverse motor skills within the 
same practice schedule. Other studies [2, 40] have shown that 
the gains from random practice seem to be enriched when 
motor skills appear to vary (e.g., dribbling with a chest pass 
may elicit more effect than the chest pass, overhead pass and 
sidearm pass in basketball) as captured in the current study 
[40]). However, some empirical evidence, including this 
study suggest that blocked practice have some benefits during 
the acquisition of motor skills over random practice [12, 18, 
35]. 
According to Williams and Hodges [2], while specific 
blocked practice is better for motor performance, random 
practice is more effective for progressive motor skill 
learning. Williams and co-worker reiterated the arduous task 
that may confront coaches and teachers on when to present 
variation within the random practice schedules. The 
challenge would be the prospect of maintaining constructive 
performance effects on one hand, so that learners would 
persist to practice, while boosting effective learning on the 
other hand [41]. Given that teachers and coaches have the 
penchant toward introducing new variables as the learners’ 
progress with the random practice condition, the level of 
progression may happen at a slower rate than the ideal 
situation. Teachers and coaches ought to provide learners 
with a time lag for performance improvements before 
moving on to complex motor skill practices [2, 40]. Teachers 
and coaches should attempt to appraise motor skill learning 
over prolonged periods (e.g., multiple practice sessions) 
rather than one snap shot assessment and reflect on whether 
learners would accrue any benefit from an earlier practice 
towards more random practice schedules. Coker [42] 
suggested that the effectiveness of a training schedule should 
not be measured by the speed of acquisition or the level of 
performance reached at the end of practice opportunities by 
learners but rather, by the learners’ performance in real-
world settings (i.e., novel and challenging situations), that is 
the reason for their training.  
Summarily, the way novices practice motor skills relates to 
long-term retention and subsequent transfer. Several studies 
done on these two skill training approaches have shown that 
random practice is significantly better for long-term skill 
retention and application than the block practice approach. 
Arguably, the blocked practice approach is marked by low 
levels of cognitive interference whereas random practice is 
noted for its high levels of cognitive interference. Primarily, 
this means that random practice setups challenge the 
learner’s cognitive and motor systems to deal with the 
interference of each task on the next activity; an element that 
keeps the performer alert and allows for greater retention and 
skill transfer. Further evidence from this study suggest that 
repetitive blocked practice facilitates rote learning that allows 
for better performance during training sessions but less skill 
transfer during competitions and novel situations, as well as 
lower retention levels over time. The demands on active 
problem-solving and engagement during blocked practice are 
lower than during random practice. Basically, during random 
practice, learners are forced to work through various skills 
presented randomly in a single training session, thus making 
adaptation of the cognitive system in order to execute 
appropriate motor patterns, upon demand. This would require 
an identification of similarities and differences among tasks 
before designating which motor pattern to calibrate and 
apply. 
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6. Conclusions 
Our primary findings in the present study are consistent 
with those of contextual interference literature on the effects 
of types of practice (i.e., block versus random) on learning 
motor skills. Even though the random practice schedules 
were less effective during the acquisition phase in the current 
study, they were better than the blocked practice conditions 
on retention test and subsequent transfer. These variations are 
remarkable given the ecological validity of the current study; 
that is, real-field based learning experiences. Relatively, it is 
more effective to practice under random conditions than 
under blocked conditions based on available scientific 
evidence. The random practice manipulation produces 
performance decline in acquisition yet, fosters performance 
enhancement at retention and contributes to the ability to 
perform in diverse context (transfer). Relative amount of 
motor skill learned should be assessed by performance on 
retention tests, and that performance levels in acquisition 
could be equivocal, with respect to the amount of skill 
learned. In most educational and training settings, learning 
and retention are seen as two different learning constructs. 
"Learning" refers to that set of processes occurring during the 
actual practice of motor tasks, as measured by performance 
indicators taken at that time, whereas "retention" involves the 
set of processes that manifest after practice is completed, 
during some retention interval, and prior to a retention test. 
Because learning and retention are thought to be different 
phenomena, they tend to be studied with separate methods by 
different scientists. Instead of seeing motor skill learning 
(i.e., acquisition) and retention as distinct phenomena, the 
effectiveness of motor skill acquisition is shown by the level 
of retention produced which invariably facilitates future use 
of the motor skills learned in different circumstances. 
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